| NTER- FREQUENCY HANDOFF BACKGROUND |. Field [0001] The
follow ng description relates generally to wirel ess
woammousisat i ons, and, anongst ot her things, toPERAISL@EM60331
i nter-frequency handoffin w rel ess communication
networks. 11. Background [0002J Wrel ess networKking
systens have becone a preval ent neans by which a | arge
nunber of people worl dw de comruni cate. Wrel ess
conmuni cati on devi ces have q§cone smal l er and nore
powerful to neet consuner needs, which include
i nproved portability and conveni ence. Users have found
many uses for_wireles [ ' npﬁg ices, such as
cellular tel aH%BfFﬁgﬁgﬁﬁﬁﬁ&éﬁéifé» égﬁgtants
(PDAs) and the like, and demand reliable service and
expanded coverage areas. [0003] To effectuate
conti nued coverage forBASHKGROWHD ons, access points
1 (baﬁﬁ(§tations, access networks, etc. associated with
" cellTul'ar networks are geographically positioned so as
users change |l ocation they do not |ose services. Thus,

il e.stations cap be."handed ,off" froma first ,base
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station while in a geographic region associated with
‘“*@ﬁgﬁ'base stati on. Waen the nobile station is

transported to a region associated with a second base

station, the nobile station will be handed off from
IL { heBagkarpupdse station to the second base station
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service, and the |1 ke. [0004]._ Conventionally, this

nuple @6 PEORJE Borideads FRBEYRIcRtes | WiciSE S miRsgHpn devices have

becBRR SRR aREMWREFH WEHRLL 6 nSdeRbbiROmeRNet RawAi chliat L8 fnproved
For instance, as a nobile station was transported

portability @nd corpsaiancar Users bpap ford misssige Soneielcghetonyaprigation

deR&sVRRA a% Q@llﬁ[&bﬂclcﬁh§ﬂ%t, g&goﬂ?ﬂ‘ AidiRea L83 5,tS DA Y hndahc like, and
well "as between the base station and a base station

dengandrreliehly segrmiogiani egpaviedpobéage 81eas-i on. This nessagi ng
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oot I B e BT A IR, A BB
cantt@ ‘thaederbdfitf om a first base station to a second base station. In other words, a
mobile station will be serviced by a first base station while in a geographic region
associated with such base station. When the mobile station is transported to a region
associated with a second base station, the mobile station will be handed off from the
first base station to the second base station. Tdeally, the handoff occurs without data
loss, loss of service, and the like.

[0004] Conventionally, this handoff occurred through a significant amount of
messaging between mobile stations and base stations. For instance, as a mobile station
was transported toward a base station, various messages were delivered between the
mobile station and the base station, as well as between the base station and a base
station currently servicing the mobile station. This messaging enables assighment of
forward link and reverse link channels to be made between the mobile station and the

base stations. To enable a handoff to occur quickly and without loss of a substantial



station. [0005] This set of base stations can be

updat ed as the geographic regi on associated with the
woubiesissation is altered. In nore detail, thecwmiskdoe/060331

station can be adapted to nonitor for communi cations

or receive conmmuni cations over a first frequency from

a first base station. A second base station can

communi cate with the nobile station over the sane

frequency, and the second base station can be added to

the set of base stations if “particul ar performance

paraneters are net. Once the base station is added to

t he t, it i repared to service the bile station ..
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statmse station. The handoff between base stations occurs

expediently as well as wi thout |oss of any significant .
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concept's of the described enbodinents in_a _sinplifjed
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systems.

SUMMARY
[0007] The following presents a simplified summary of one or more embodiments in
order to provide a basic understanding of some aspects of such embodiments. This
summary is not an extensive overview of the one or more embodiments, and is intended
to neither identify key or critical elements of the embodiments nor delineate the scope
of such embodiments. Its sole purpose is to present some concepts of the described
embodiments in a simplified form as a prelude to the more detailed description that is
presented later.
[0008] In accordance with one or more embodiments and corresponding disclosure

thereof, various aspects are described in connection with seamless inter-frequency



[0008] In accordance with one or nore enbodi nents and

correspondi ng di sclosure thereof, various aspects are
wdeaseviosbss i n connection with seamnl ess PCT/US2006/060331

i nter-frequencyhandoff in a wreless network.

According to an enbodi mrent, a nethod incl udes

reporting to an access network a sector pilot strength

information for at |east one frequency nenber in a

nmessage specified in an actiye set nmanagenent

protocol. Information regaré ng at |east another

frequency nenber is received in a nessage specified in

the.acti.ve set nma nme ot oc The, net hod fu ther
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ron envi arat us can
otharefaemleﬁoy semtmj (1) n@lef anhdpdlma:ntsnﬂr@rpmctasmr ah ba cnnplith gvith a

Rt LB Sp b SR8 RRRE b AR s g ien
1n1ﬁaaﬂﬁeﬁmﬁﬁﬁe@apkmaghmmhﬁf frequency sector pllot

100D & eding Bt opaiRT A AREER A ARIERED HAREOIES nter

fre@%h%\f?ﬁﬁhcﬁﬁ'f nedstrelew® cEBMlQIcatibm érhxdﬂﬁﬁhdnlfl e aparmas can

. se [0011] Accordi ng.to anot her I, ITe
m“'k"éﬁﬁ%ﬁa@? fir gsedeie RetiniraviHge of & b e gy i nd means for
repbRAMRU BfanfXQfMliBPINAIdatds b BCEhRBREe sddI6Y. | ABS intlidednNBn @ Mneans

i nclude recelving a SystenParaneter nessage from a
forfepostinge hes Seseanws SRoRmAT gtrangtps 4y a PeiRsaprt jgsseestand means
for?@ﬂnﬁ:?ﬂf BERLIRS g 8n A IRE fleQhen® 38 HA M D By S@CANEhSst two sectors

requency pilot of a second access ‘network. The

Hmhﬁsde%Qﬂ%ﬁ@E@hn further include sending an
[0 (@‘i{ c@é%iﬁ 8&&1@5&9 UEBbditEE® ?@@corf'gﬁﬁ@f Mafsh18hedium havmé stored

bute g ate ccept nessage tune- away | s enab
theggon camputer—executable instructions. The instructions can 1nclude receiving a

SystemParameter message from a first access network having a first frequency pilot and
calculating a time for measuring a second frequency pilot of a second access network.
The instructions can further include sending an AttributeUpdateRequest message,
receiving an AttributeUpdateAccept message. A tune-away is enabled and a
determination is made whether to initiate 4 measurement of the second frequency pilot.
Further, the instructions can include measuring the second frequency pilot and sending a
PilotReport message for the second frequency pilot.

[0012] According to a further embodiment is a processor that executes instructions for

seamless inter-frequency hand off in a wireless communication environment. The



determination is made whether to initiate a
nmeasur enent of the second frequency pilot. Further,
woOheo7vossiss uct i ons can i ncl ude neasuring the seequas2006/060331

frequency pilot and sending a Pil ot Report nessage for

the second frequency pilot. [0012] According to a

further enbodinent is a processor that executes

i nstructions for seanl ess inter-frequency hand off in

a W reless communi cation envjronnent. Theinstructions

can include reporting a channel quality indicator to

at | east one sector. The instructions can include
rting. a channel. qua ! to | east ane
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[0036] Fodhe mwmphlsmnent&féhﬂﬁoregm& P resiedh §udie 9BF PHEIOEH
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h
ustratl e aspects of e one of nore enbodi nents.
outlihebeclaspe cits fatlewing descrlp‘uon and the annexed drawings set forth in

detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments may be employed and the described embodiments are intended to include

all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] FIG. 1 illustrates a wireless communication system 100 in accordance with

various embodiments presented herein.



i ndicative, however, of but a few of the various ways

in which the principles of various enbodi nents may be
wonpl7agedsand t he descri bed enbodi nents are i npemdseoob060331

i nclude all such aspects and their equivalents. BRI EF

DESCRI PTI ON OF THE DRAWNGS [0016] FIG 1 illustrates

a wreless conmmuni cati on system 100 in accordance with

vari ous enbodi nents presented herein.[0017] FIG 2

illustrates functional bloc utilized with various

enbodi nents presented herein. [0018] FIG 3

illustrates tune-away timng or scheduling in a tine

j.vi-siqn.duplexing.(T stem.accor din var
00 st AuetRe S onar ook FPRIT P Bt sethalipert Bresented
herdihMi ng or scheduling in a frequency division dupl exing
ystem accordi ng tq vari Qusg enbodi pents
lﬂﬂfz&lcEIGs 3iflpgferiesivae- sy 2k HTHBE BT 6‘%&?3%‘?% et %%dh‘rlﬂb gﬁpﬂexmg
(TDU)ts%teﬁf&%ﬁﬁﬁgtmfsfenib@dﬁﬂerﬂgcess networ k accordi ng
to various enbodi nents. [0021] FIG, 6 illustrates . a
[001:%): FH&H d1 iHstrates tupeapay HHEE Shshedrling gy liednancr 4hdder
dupldkifk wﬂﬁj s%&r& QHIB MG 3 VAT RBMENABRE, according to
various enpbodi nents presented herein. [0022] FIG 7
[0020]] k3. rSatlestraéeSgar msthiodalogy dpr defeminingsm igterdrpquency handoff to
an Ac%b% ew&%ud%a&mggead&%uy@aﬁ frenf0023] FIG 8

ustrates a s at ut| i zes inter- frequenc
[00RHINEIGT. 16 illnsteates ¢ eieérsosiommfghp@&rrmng apiterofipgusncy handoffin a

0 [
wirRESEEAATR  08 lsoLE £RA TR B e ke
hereiti | i zes inter-frequency handoff techniques to
(002 SCFRESAURYPAEN SARRGLE Yol NeRatll 8150 B SINNBLEA AR i
mesapodi nent s. [0025] FIG 10 | S an illust ratl on of an

C I nt s Al. | PTI
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JJ ses, of explanation, nunmerous specific details are
pressuied TEIR- i n order to provide a thorough understanding

[0024] PI® DllubB4tSs £ 6Aéth ARALS1ized infBMrequency handoff techniques to

increase system capacity in a wireless communication environment in accordance with

the various embodiments.

[0025] FIG. 10 is an illustration of an access point system.

DETAILED DESCRIPTION
[0026] Various cmbodiments arc now described with reference to the drawings. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block
diagram form in order to facilitate describing these embodiments.
[0027] As used in this application, the terms “component,” “system,” and the like are
intended to refer to a computer-related entity, either hardware, firmware, a combination
of hardware and software, software, or software in execution. For example, a
component may be, but is not limited to being, a process running on a processor, a

processor, an object, an executable, a thread of execution, a program, and/or a computer.



be evident, however, that such enbodi nent(s) may be

practiced w thout these specific details. In other
wonsd7asess, wel | - known structures and devi ces RCE/UShm6N60331

in block diagramformin order to facilitate

descri bi ng these enbodi nents. [0027] As used in this

application, the terns "conponent," "system" and the

like are intended to refer to a conputer-rel ated

entity, either hardware, fir re, a conbination of

hardware and software, software, or software in

execution. For exanple, a conponent may be, but is not

limted to .being, a pr,ocess runni ng on [ 0GEeSSor
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thcR&HVEER bR oRENERS CRIRENiBALS by Whayastdbédl afd/ot Ressic grocosscs
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sucherdiimaeraviange Vet ptignddesingngcr ires datdrekets (g edifa from one
corrﬁg&eﬁ{a{m&g@cﬂ{gswﬁﬁﬁn%%ﬁﬁ{eﬁt BYa 10RY1 QhtehD@lrinRed §Fstem,

not e processes such as in accordance wth a signal

andfewaanepsarmetaprininch ag thednpraeitarish plhensystaten by Wep AT Bigesignal).
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'ocal” system distributed system and/or across a ]
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terondren], atesss cermiBaluser tatenindetecmimabluser dgent o uegt eguipment. A user

syste a scri ber unit, ..subscri ber ' - i
oegtabohe SRS BR Y b aGEAE  S G ER s B oco
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termnal, .termnal, us agent,. or, usey . equi nt. A
WitgIRs? CoFHeR ERTOLY HOCUR TR Ao B dSKRE) CamieB g B gvireless
mddelephone, a Session Initiation Protocol (STP) phone,

awreless local |loop (WL) statiqn, .a PDA, handhe
(oGl NiGemag: Vg s e SR S e e Pty begRbgtied o5 o
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LOOQQ Moreover, variouys aspects qr features described
engiaeesing telipiiesi e deroht whclRoTaanpiactye” appiddictn ipintended to
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and/ or_engi neering techniques. The term"article of
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evice, Carrier, or nedia. FoI 'exanple, conputer
(e.geadabias dirkdIC®)c digitehvdrsatide Hisk (BN o), skiant qaeds, pesd flash

memory devices (e.g., card, stick, key drive...).

[0030] Referring now to the drawings, Fig. 1 illustrates a wireless communication
system 100 in accordance with various embodiments presented herein. System 100 can
comprise one or more access point(s) or base stations 102 that receive, transmit, repeat,
etc., wireless communication signals to each other and/or to one or more mobile devices
104. Access point(s) 102 can represent an interface between wireless system 100 and a
wired network (not shown).

[0031] Each access point 102 can comprise a transmitter chain and a receiver chain,

each of which can in turn comprise a plurality of components associated with signal



magneti c storage devices (e.g., hard disk, floppy
di sk, magnetic strips. ..), optical disks (e.qg.,
woanpasiisdi sk (CD), digital versatile di sk ( DVBLT/US2005/060331
smart cards, and flash menory devices (e.g., card,
stick, key drive. ..). [0030] Referring now to the
drawings, Fig. 1 illustrates a wireless comuni cation
system 100 i n accordance with various enbodi nments
present ed herein. Systen110g can conpri se one or nore
access point(s) or base stations 102 that receive,
transmt, repeat, etc., wreless comunication signals
to.each qt her .and/or to one or re mobj G devi ces ]
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the new access network. Connected mode refers to active user service (e.g., a call,

(@]

active data connection). During this mode, it can be possible to handoff the device to
new technologies and/or frequencies. There may be limited receiver availability for
measurements during this time because the user service takes priority.

[0034] A component in thé mobile device 104 can monitor and/or detect one or more
channel conditions operating on one or more frequencies. Provided a channel condition
remains at or above a predetermined threshold or channel quality the mobile device 104

does not switch channels. However, if the channel quality (e.g., signal to noise ratio)



the receiver (nobile device) is available for downlink
measurenents. There can al so be unschedul ed
woes@lwscisson of new access networ ks and/ or newpCT/US2006/060331
technol ogy during idle node. Prior to entering idle
node (e.g., at power up) nobile device 104 shoul d
perform System Sel ection to determ ne the best or
opti mal system available for service. Wiile in idle
node, nobil e device shoul d gpntlnuously exam ne
nelghbor access networks. Upon determ nation of a
"better" access networkj nobile device 104 can
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[0037] An optional locator 202 can be configured to provide information regarding the

location of a mobile device. Location information can be provided by, for example,
Global Positioning System (GPS) or other location determination mechanisms, such as a
default active set management protocol. The active set management protocol can
provide procedures and messages that are utilized by an access terminal and an access
point to monitor or track the access terminal’s approximate location.

[0038] The Active Set can also be utilized to maintain a radio link as the access terminal

moves between the coverage areas of different sectors. Active set is defined as a set of



accordance with various techni ques di scl osed herein.

[0036] Fig. 2 illustrates functional blocks utilized
woi2odr/08a885 ous enbodi ment s presented herein. Thee®/Us2006/060331

functional bl ocks represent functions inplenmented by a

processor, software or conbination thereof (e.g.

firmmvare). Illustrated are a | ocator 202, a channe

quality indicator (CQ) notifier 204, a frequency

reporter 106 and a handoff chani sm 208. It should be

understood that nore or |ess functional blocks could

be utilized with the disclosed enbodi nents. For
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approaches may, al so be_ used.
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be construed using the last instance_ of an ActiveSet

megesg? gpAFER it agjEe ST BARIECENOAT P FrRIugRGESBOrter 206 can

furthRf Bt B fidue &a@qngasﬁfe%@ Bihes YRGHERRQUS 08 BhsBitensth. t he
active set is independent from each other. For
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measure other system frequencies by taking time away from a service. In some

embodiments, two or more receiving means are available. One receiving means can be
utilized to continue or establish a communication on a radio link while the other
receiving means performs various functions to establish and perform the inter-frequency
handoff. Yet, in other embodiments, dual receivers are not available, thus tune-away
mechanism 208 is provided which will be discussed below with reference to Figs. 3 and
4,



extended to include nenbers fromtwo or nore

frequencies. Thus, the active set can include nenbers
wonremoshse two or nore frequencies, thereby, PCT/US2006/060331

m ni m zing the anpunt of tinme necessary to handoff

bet ween these two or nore frequencies. The sector from

the different frequencies nmay be synchronous or

asynchronous with respect to each other. To facilitate

addi ng anot her frequency segéo into the active set,

frequency reporter 206 can configured to report

ot her frequency sector pilot strength in a nmessage

cified in the a set ment Q¢ | ...
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anfPP Lr%qilﬁ‘ttgdted. Tt should be understood that this timing is continuous and can be
indefinite in nature.

[0044] Schedule 300, assumes that the first tune-away occurred during the SuperFrame
defined by SuperFrameNumber, illustrated as 306, provided in the
TuneAwayScheduleN. Furthermore, more refined time of first tune-away is
StartSuperFrameOffset 308, which is defined in microseconds (us) from the beginning
of the SuperFrame identified before. The TuneAwayDuration 310 is the length, in
microseconds, that the access terminal 304 tunes away. The TuneAwayPeriodicity 312

determines the time between the start of successive tune away in units of microseconds.



that these inventive aspects are |ikew se applicable

for use in various other systens. Accordingly, any
woebeviense to TDD and/ or FDD is intended only POT/US2006/060331

illustrate the inventive aspects, with the

under st andi ng that such inventive aspects have a w de

range of applications. [0043] Fig. 3 illustrates

tune-away timng or scheduling 300 in a time division

dupl exi ng (TDD) system aCCOiPI ng to various

enbodi nents. Tune-away nechani sm 208 (as illustrated

in Fig. 2) includes a tune-away schedule and a

e-away. control . .The TuneAwa Schedul e i.but e
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should be understood that this timing is contmuous and can be 1ndeﬁn1te in nature.

[0047] A StartSuperFrameNumber 406 is utilized to compute the tune-away cycles. A
basic assumption is made that the first tune-away occurred during the
StartSuperFrameNumber 406. A StartSuperFrameOffset field 408 is measured in units
of microseconds. To compute the tune-away cycles, it should be assumed that the first
tune-away begins at the StartSuperFrameOffset 408 time, after the beginning of
Superframe number StartSuperFrameNumber 406.

[0048] The duration of a tune-away in units of microseconds is determined by field
TuneAwayDuration 410. To determine the time between the start of successive tune-

aways in units of microseconds, a TuneAwayPeriodicity field 412 is utilized. Ifa



the access network and the access termnal interpret

this as beginning at the begi nning of PHY frane, such
weaods11segi nni ng of frame 316, for exanple. | RCRUS2006/060331

simlar manner, if tune-away ends at any point wthin

the frame, the tune-away ends at the end of that

frame. It should be noted that each sector can have a

notion of Mobile Broadband Wrel ess Access (MBWA) tine

beginning with a first tran§g1tted Super franme. Based

upon this notion, a schedul @& can be created by the

access term nal and a franme boundary that occurs just
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attrEte. Erthxsﬁ@aveﬁfdﬁmmmd ﬁR Awmr\bwertéxw@t@@magicelved at 508 and

tuny%&ggqgg&g;&ﬁ relating to inter-frequency handoff are

trated. Wiile, for purposes of sinplicit
[006%pTha atricerwayt dae inelufio d@p@gir@mgam@méwmmfoawar%l@%w%@a

chdiBeR associated with an access point and/or discontinuing comrmunications to an

access point over a reverse-link. In some embodiments, reporting the sector pilot
strength information utilizes dual-receiver functionality. One receiver can be used for
communication purposes and a second receiver can be used to measure the sector pilot
strength.

[0052] Fig. 6 illustrates a methodology 600 for determining an inter-frequency handoff
according to various embodiments. Method 600 begins at 602 when an access terminal
enables a tune-away period by utilizing, for example, the method described with

reference to Fig. 5. Tune-away is enabled by a request by access terminal to the access
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whilc the other recciver is utilized to report the pilot strength information.

[0055] In other embodiments, a mobile device may only have one receiver and a tune-
away protocol is utilized. The tune-away protocol provides that the mobile device does
not send or receive communication during a specific time having a predetermined
length. During this tune-away period, the receiver can measure the pilot strength
information and then return to a communication mode without interruption of such
communication or radio link. This temporary tuning-away can be performed at
substantially the same time as the mobile device is in a connected or active mode.
[0056] Fig. 7 illustrates a graphical representation 700 of an inter-frequency handoff

message. Illustrated is the message flow between an access terminal (AT) 702, an

access network having a first frequency (AN(F1)) 704, an access network having a
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networks on the active set. Access terminal 702 can now switch between AN(F1) 704

and AN(F2) 706, and any other networks included in the active set. Access terminal
might decide to switch based on a pilot measure or other measurements that indicate a
different network would provide optimal channel conditions.

[0059] With AN(F2) 706 is in the active set, access terminal 702 may decide to perform
an inter-frequency handoff to AN(F2) 706. If access terminal 702 decides to perform
the handoff, at 726, it contacts AN(F2) 706 with a short access to acquire timing

information of AN(F2) 706. This occurs during time “m.” During time “n” access
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probabilistic determinations and/or statistical-based determinations in connection with
optimizing user device inter-frequency handoffs.

[0062] User device 800 can additionally comprise memory 810 that is operatively
coupled to processor 806 and that stores information related to frequency and/or sector
pilot strength information, lookup tables comprising information related thereto, and
other suitable information related to inter-frequency handoff as described herein.
Memory 810 can additionally store protocols associated with generating lookup tables,
efc., such that user device 800 can employ stored protocols and/or algorithms to increase

system capacity. It will be appreciated that the data store (e.g., memories) components
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appreciated by one skilled in the art. According to various aspects, multiple receivers
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with each other to provide improved estimates of user data. Demodulated symbols are
analyzed by a processor 914 that is similar to the processor described above with regard
to Fig. 8, and is coupled to a memory 916 that stores information related to user device
assignments, lookup tables related thereto and the like. Receiver output for each

antenma can be jointly processed by receiver 910 and/or processor 914. A modulator



optim zing user device inter-frequency handoffs.
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different antenna 1035 for transmitting radio communications to access terminals.
Connected to transmitter 1020 is a digital-to-analog (D/A) converter 1015. D/A
converter 1015 converts the digital communications received from baseband component
1005 via digital IF processing unit 1010 into analog output for transmission to the
mobile subscriber units. In some embodiments, a multiplexer 1084 for multiplexing of
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signal and a data signal. A central processor 1080 is coupled to main unit 1050 and
Radio Unit for controlling various processing which includes the processing of voice or

data signal.
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i ncl udes, t he anal?g radi.o rts of the access goint.

trangguife b HSIAG FRY AUIARIS ImaRRs REmPRATYATATBE TaRES PUFRe, token

bas%ggﬁe%g@%nmgﬁén,%c_ot her type of transceiver
station with direct or_indirect connection.to.a nohile

[0068] Fena pefteatstieplespensaiione sdpelimigred dgs e ed Aerely myy i t

imp YREARH Wit RIOUERs fe. PaPidceiiras, f38Gioas, 40d B on) that perform the
conmuni cation system  For exanpl e, RU 1075 can i ncl ude
fungtiensdesaribed heseini idesoftane casieh ey stered iemegiosy units and

cxéf%mc% io%%gélé- rhE Ml GS Sint rﬁ%i E@Qﬁﬁlcﬁﬁm&l%iﬁﬁﬁ kNSrocessor or

rom SubS_CI‘I b_er unl.t S. an as_pe(;t, one oOr
extmmabtoptbeprocesyelr ifhivdrich ¢o8dt eantbeggammpprightavely sowted torthe

pro%&rsgr ﬁﬂ&‘fm&o]ag %?eaﬁé by is%@%%%ﬁe 5

[0069] What has been described above includes examples of one or more embodiments
to enable a person skilled in the art to make or use the features, functions, operations,
and embodiments disclosed herein. It is, of course, not possible to describe every
conceivable combination of components or methodologies for purposes of describing
the aforementioned embodiments, but one of ordinary skill in the art may recognize that
many further combinations and permutations of various embodiments are possible.
Accordingly, the described embodiments are intended to embrace all such alterations,

modifications and variations that fall within the spirit and scope of the appended claims.



recei ver 1030 is an anal og-to-digital (AJO converter

1025. A/ D converter 1025 converts the anal og radio
woammosiat i ons recei ved by recei ver 1030 i nt opdirgist@lb/060331

i nput for transm ssion to baseband conponent 1005 via

digital IF processing unit 1010. RU 1075 can al so

i nclude one or nore transmtter 1020 connected to

either the sane or different antenna 1035 for

transmtting radi o communi cagions to access term nals.

Connected to transmtter 10 is a digital-to-anal og

(D)A) converter 1015. D/ A converter 1015 converts the

i gital communi catjons regeived,.f.rom baseban .
Furllsstitein 0 G800 it Qg r gy de Sud FGTRRT fhe fstaged
desériﬂgibn&i}gh@alaﬁﬂi, Buth feorh if ﬁﬁﬂﬁnfﬂ 36 be indlwsitdria altmmbmllla similar to

subscriber upits. In . sone enbodi nents, a tiplexer..
the g COBPTIFINGE 1 I ESTRISIBE . 1RO EITBF S0 STREAFEIP QY S et agyiyional
worduhbiddigxi ng of a variety of signals including a voice
signal and a data signal. A central processor 1080 is
coupled to main unit 1050 and Radio Unit for
controlling various processing which includes the
processi ng of voice or data signal.[0066] It is to be
under stood that the enbodi nents descri bed herein may
be i npl emented by hardware, software, firmare,
m ddl eware, m crocode, or any conbination thereof. For
a hardware inplenentation, the processing units within
an access point or an access term nal may be
i npl emented within one or nore application specific
integrated circuits (ASICs), digital signal processors
. (DSPs), digital signal processing devices (DSPDs),
programmabl e | ogi ¢ devices (PLDs), field programmabl e
gate arrays (FPGAs), processors, controllers,
m cro-controllers mcroprocessors, other electronic
units designed to performthe functions described
herein, or a conbination thereof. [0067] Wen the
enbodi nents are inplenented in software, firmare,
m ddl eware or m crocode, program code or code
segnents, they may be stored in a nachi ne-readabl e
medi um such as a storage conponent. A code segnent
may represent a procedure, a function, a subprogram a
program a routine, a subroutine, a nodule, a software
package, a class, or any conbination of instructions,
data structures, or program statenments. A code segnent
may be coupl ed to another code segnent or a hardware
circuit by passing and/or receiving information, data,
argunents, paraneters, or menory contents.
Information, argunents, paraneters, data, etc. may be
passed, forwarded, or



transm tted using any suitable neans including nenory
sharing, nessage passing, token passing, network
woneTasi®ssi on, etc. [0068] For a software PCT/US2006/060331
i npl enentation, the techni ques described herein nmay be
i npl enmented with nodul es (e.g., procedures, functions,
and so on) that performthe functions descri bed
herein. The software codes may be stored in nenory
units and executed by proceéiors. The nmenory unit may
be inmplemented within the processor or external to the
processor, in which case it can be communicatively
coupled to the processor I %2 vari ous neans as is
known in the art. [0069] S been descri bed above
i ncl udes exanpl es of one or nore enbodi nents to enabl e
a person skilled in the art to ke.or use the
L f coharatod Faf seaisH it iR oh BndR S Bl Eork:
conrdgosed herein. It is, of course, not possible to
escri1 be every concei vabl e conbi nati on_of conﬁonFnts
or EPHBEAP BRE%ESH BETWOGK Baewer Biotgispythanfogmptin for at least one
frofHcRE P ARMOLPREANRIRGE s HRIV &b inkihl acBPE s@fmHBbhdhdprétdchl;
I'n tthe art may recognize that many further ,
c onisceiainednragtion abonieh teagrnoliier igA1Nsy BHBYI iFeaessage
speBliBaRRARI G ASLRRILAGproloRy descr i bed embodi ment s
are intended to e ace a ? such alterations,
no déscenainingrighetet to endafl Gam atHeast pag fregianisy manpher to the at
e ¢ . . _
oot Bh b B0 Bl e B B oy Sy PRec b U DG Bed in the
actigeséternd he det ai |l ed description or the clains, such
termis intended to be inclusi ' im | ar
o ERETEEP BT i P et BB Lo
i nterpreted when enployed as a'transitional word in a

cl aim CLAI A d for 'seamd ess i rafr
2. fanbby Pefiotprti LR B iR ieRfg SIEF peub g mer
fredu@nay nRSAHRS Svhe s whbknal qasitty 0¢ved ifd1Btbeddw apgedetermined threshold.
Information for at |east one frequency nenber in a
nessage specified in an active set managenent
3. Protrgé alethddegvidhng refdrahgalke@or gikastreagthlitfshaanoidrale at
frequency nenber in nessa%e speci fi ed in.the.agiive
leagtope e qERGERETPF o CORRENE JEIF IR & (g o pitiate
terp@RHOfinL 4049 at | east one frequency menber to the at
'east anot her frequency nenber, wherein both frequency
menbers are included in the active set; and.
4. SeaFheaRknodvNGiRGs Ahe tin@-AhE RimgrR@Ht diddiR8ing monitoring
frequency nenber.
forward link channels associated with the access network.

5. The method of claim 3, the tune-away comprising discontinuing

communications to the access network over a reverse link.

6. The method of claim 1, reporting a sector pilot strength information for the at
least one frequency member, further comprising using one receiver for communication

and a second receiver to report the sector pilot strength.

7. The method of claim 1, the message specified in an active set management

protocol for reporting the sector pilot strength information is a PilotReport message.



2. The method of claim 1, further conprising handing

off to the at |east another frequency nenber when a
wohemsisgual ity | evel falls bel ow a predet er mPaeas2006/060331

threshold. 3. The nmethod of claim1, reporting a

sector pilot strength information for the at | east one

frequency nmenber, further conprising determning a

time to initiate a tenporary tune-away. 4. The net hod

of claim3, the tune-away cggprising di sconti nui ng

nmonitoring forward |ink chafinel s associated with the

access network. 5. The nethod of claim3, the

tung- ana 0 I.si.ng di sconti nui .comuni cations to
. { hel BoRERET PLEIITL BrdroRepLuRr Lird it I SV TR R e gt
protobolcloairdBeibing 120k ldabigort specified fipighaicyahembgtib an
information for the at |east one frequency nenber,
ActivgSeUSIE0gIREE PEFKESusi ng one recei ver for
conmuni cation and a second receiver to report the
sector pilot strength. 7. The thod of claim1, the
9. oc HARECUSAATFIEE T ACeRLY PRAiEs OLita e Bret OB Bedsey
merthBr ik ARARE kAL REsRACt or pilot strength information is
I

a Pil otReport nessage.8. The nethod of claiml, the

nmessage specified in the active set managenent

10. PT OF RERetHoA o BRI IV kBinlchGy ﬁﬁndiﬁ%gff. 107 SA8Lk bh&fequency
frequency nmenber Is an ActiveSet Assi gnnment nessage. 9.
meher IFeiuhog apfcEYesoRsion. seam essly handing off to the
at | east one frequency nenber is during an idle
session. 10. The nethod of claim1, seam essly handing
11. of f ThomeHwdaf damsif chmm ¥.raquendqnentydianileffdipm thy addeast one
Y i OR. ol im: im. o
treqlEbby B AR O, of fay TBAE EM Y R bR i s an
unifiteegpedoydicgimiier to the at | east another frequency
menber is perfornmed if there is an uninterrupted radio
link. 12. The nethod of claim1, an inter-frequency
12.han@hé methodno ftdidmal, aheéaist-fieneerfoydeudol yrometheeat 1d¢ast diiee

at | east .anot her frequency . .nenber is pot. perfornmed.i.
freqeaP R SIS B e 1T P FRrry TSP B PR TRy thihere
willb¢ 4 BseTrgavRiniagadivdmkdevi ce, conprising: a processor

configured to select a frequency nmenber included in an

active set to handoff a wrel ess device based in part

13.0n A %adles chaniicatta@ivide) BompHising:
a processor configured to select a frequency member included in an active set to
handoff a wireless device based in part on a radio channel condition; and

a memory coupled with the processor.

14. The wireless communication device of claim 13, the processor is coupled with a
frequency optimizer that optimizes a communication based on a determination of when

to facilitate an inter-frequency handoff.

15. The wireless communication device of claim 13, the processor is further
configured to determine a tune-away period to measure and report frequency sector pilot

strength for access networks to which the wireless device can interface.

16. The wireless communication device of claim 13, the processor is further

configured to determine an approximate location of the wireless device.



a menory coupled with the processor. 14. The wrel ess
comruni cati on device of claim 13, the processor is

woauplsdissi th a frequency optim zer that opti MPZEAIS2006/060331
comuni cati on based on a determ nation of when to
facilitate an inter-frequency handoff. 15. The
W rel ess communi cati on device of claim 13, the
processor is further configured to deternine a
tune-away period to neasure,and report frequency
sector pilot strength for access networks to which the
W rel ess device can interface. 16. The w rel ess
comuni cation device of claim13, the processor is
further configured to determ ne an approxi mate

17.] oCcBkd WirelEs tdeminicalies deeyofeaity 13, Huethet coeh@ésing a first

conmuni_cati on devi ce of .clai 3, further conprising a
recqpoigor FELLT VR & FOPTTEGRHPE 288 ARt ATSPRIeG P ol Afdrtos
pilAkirbGAR twifleIRE Ad1ds ASYETs ih @lcohRREd inddepi | ot

strength while‘the wireless device is in a connected

node. 18. An apparatus for seanless intcr-frcqucncy

18.hangQfalphAng 14t §ahASS iReFMdRlGRY ARSI YA & QAFBEGRE communication
conprising: nmeans for reporting a channel quality

enviigineat, 6PIPYSEE: | east one sector; means for reporting
Ot Nk J RUHGAE ré%g EhHnePitQity BIdEGRGHD ak ba Jiel RERBEPOr t

e

message, and ne or sean1ess|y_Perforn1ng an

i nt eeary fog menecinhathanfrequsaeneeiorailat sgensth jipa Sdethapert

lacl.ydqd in an active set. 19. The apparatus of claim
mel‘lsgg : .

, the means for reporting other frequency sector

pi | mteaiss foe neptrhlessly pepinunRep arter-freguangs hahdeff hefween at least

conpri si ans _for tenporarily tuningaway while in
hw%%ﬁﬁ%%?%ﬁgﬁggg?ﬁfﬁgw%ﬁg apparatus of claim 18, the

nmeans for reporting other frequency sector pil ot

str th in a Pi]otRepert nmessage fur | S .
195 " FBSepbrtiad alkel 57 2P bns Fg Sp b Bler ARALS Rtor plor
strén@fiiact PidbtRepert nksdage Thethappanptisisg afeass &irnerhBoratihyetuning-

nea for reporting other frequency sector pilot
aW%XP%ﬁ@Ph“FWEteﬁql eport nmessage further responds to

a ScctorParanctcrs nessage specified in an overhead

nmessages protoco], 22. The apparatus. of claim 18, the .
20 1ok B FORTERA AT BBk B FOrHE A HOT BN iy SOt pilot
strdiRBORS § PllotRpE# niBsRlcviRRh@bofgirsuRSatl&sstvan iRahs for receiving

nessage _specified in an
messages during a connected mode.

21. The apparatus of claim 18, the means for reporting other frequency sector pilot
strength in a PilotRcport message further responds to a ScctorParamcters message

specified in an overhead messages protocol.

22. The apparatus of claim 18, the means for seamlessly performing an inter-
frequency handoff further receives an ActiveSetAssignment message specified in an

active set management protocol.

23. A computer-readable medium having stored thereon computer-executable
instructions for:
receiving a SystemParameter message from a first access network having a first

frequency pilot;



active set managenent protocol. 23. A
conput er -readabl e nmedi um havi ng stored thereon

woaonpserss execut abl e i nstructions for: receivi RgTAS2006/060331
Syst enPar anet er nessage froma first access network
having a first frequency pilot;calculating a tine for
nmeasuring a second frequency pilot of a second access
net wor k; sending an AttributeUpdat eRequest nessage;
recei ving an ﬁutributeUpdatzfmcept nmessage; enabling a
tune-away; determ ning whetfier to initiate a
nmeasur enent of the second frequency pilot; neasuring

R R R R e N
netweikput er - r eadabl e nedi um of claim 23", further

conpri sing jnstructio for after neasuring the other
fr e?ﬁ’f}@’l’i‘@f%pgﬂt%tfu,tg[ﬁ%‘%atﬁgﬁ%‘?%‘eftdn?ﬁﬁ%g%i rst access network.

25. red81QingUMALEutEEPAREA Ecopetictyipef cl aim 23, before

measuring the second frequency pilot further
corfiRPENR g et t i ng a TuneAwayControl nessage. 26

A PIRGSSARE Wiltahcred BHAe S thetshifdhtdat 8P thclREoRPREdRASY pilot;
inter-frequency hand off in a w_reless conmunication
envinesriBathe sohend Feareney PYAS 2B8npri si ng: reporting a

Chab%ﬁalng%ﬁldﬁkxpc%@ﬁ{eg%e ol Be AbcdnBIRIqueRs, Sifst or ;

reporting other frequency sector pilot strength in a
Pi | ot Report message; and seanl essly perform ng an

i ntef - ] o Al
24. '2 2 | ?1{1%36&}‘?%&3{91‘1&‘&5@9 ﬂ%ffdfium o £ clail ©3PRRERS §&§1]F9)H§1%1I§ &]rg;'tﬁbtmns for

tructions further conprising repor
aftep intrasuringto otiey fiegueny mplot.ottuginedtadha firsh agceds hewRalpor t
nmessage, further conprising neans for tenporarily
tuni ng-away while in connected node. 28. The processor
25.0f TthacempP@er-reegabrle inmgliwt lo€ claim @3ubefore meetuning he¢ gecond

strength in,.a PilotReport r I.Si.ng
froieh LRI i comt IR0 PR o R S
connected node. 29. The processor of claim 26,
reporting other frequency sector pilot.strength in a .
26.pi | SRR HESSEHHY HRFHEIo0s Ay g Fodichey faid offin o
wirSess entataitelie! SoviRasaae, thprsirhttiahsicomphising:
reporting a channel quality indicator to at least one sector;
reporting other frequency sector pilot strength in a PilotReport message; and

seamlessly performing an inter-frequency handoff.

27. The processor of claim 26, the instructions further comprising
reporting other frequency scctor pilot strength in a PilotReport message, further

comprising means for temporarily tuning-away while in connected mode.

28. The processor of claim 26, reporting other frequency sector pilot strength in a
PilotReport message further comprising at least two means for receiving messages

during a connected mode.

29. The processor of claim 26, reporting other frequency sector pilot strength in a
PilotReport message further responds to a SectorParameters message specified in an

overhead messages protocol.



over head nessages protocol.30. The processor of claim

26, seanlessly performng an inter-frequency handoff
wobund7vsrissecei ves an Acti veSet Assi gnnent nmeSsageT/us2006/060331

specified in an active set managenent protocol. 31. An

met hod for seanl ess inter-frequency handoff,

conprising: receiving a request for a tune-away period

froman access term nal; sending a perm ssion nessage

to the access term nal to type-away; receiving from an

access termnal a sector pi Bt strength information

for at | east one frequency nenber in a nessage

spegified in an.active se nagenent pr.of ocol : an
30. S RHRTOCHIPGr Rt R s Lesty PRSP BBl bR dymdoft
furt BB e&ivedlarlA IR GTRE8s sERREdk hedsdge shbwfiad in meadBie set
managenent protocol; allowi ng the access termnal to
manggsrBLRIPRENdi ng of f to the at |east another
frequency nmenber. 32. The nethod of claim 31, the
tune-away conpri sing. discontinujn onmuni.cating to
31.1 heAndudbed fos RIS iR TRuEBTX\REON, RRIDESIETh

et Regdivife £13LM3t3d a ful6-ald)GoRVa YroR® AP hédehdHdrminal;
di scontinuing nonitoring a reverse |ink channe

as sweilrsparittiohacsege tasthe apRsh Ermigd to fRE-afERhod of
Cl al 3 of H5LNE CQTREHFANG REE Blof H&ngin ihggﬁi’d%ﬁ% for at least

anot her equency nenber to _an active set.
onerfitcduetcomenibsr in Bmessat epdoified ineancacting setrapnpampnt ryotocol;
apngs€am essly handing off to the at |east another
dfrequency menber is during an idle session. 36. The
met sendingf infdraianio8 Bpowtlat besstranothees frequeny memhdiriala message
S .essl y . handin f t | east another
ﬂw?ﬁ%gh%ﬁgvxﬁgﬁﬁg?ngg%ﬁﬁF%ﬁ%%g%ogctive session. 37. The
met hlbslving thé adaesoferminal tm Samlaklydwndigetafftostbe esksast another
& termi nal to seanm essly handing off to the at | east
BN EI R quency nenber is performed if there is an
uninterrupted radi o |link.38. The nmethod of claim 31,

al | gwi ng t he cess. termnal to seanl essly handi ng of f
32.00 1 AeHRLRIoih ol aF DPP e fo R RS sea e
corR@uhRefRE td thetabedss tapiniinal beerfdrvaal Hinlpt i on in a radio

link. 39. An access network that provides

intcr-frcqucncy handoff in a wireless

33. The method of claim 31, the tune-away comprising discontinuing monitoring a

reverse link channel associated with the access terminal.

34, The method of claim 31, further comprising adding the at least another

frequency member to an active sct.

35. The method of claim 31, allowing the access terminal to seamlessly handing off

to the at least another frequency member is during an idle session.

36. The method of claim 31, allowing the access terminal to seamlessly handing off

to the at least another frequency member is during an active session.

37.  Themethod of claim of claim 31, allowing the access terminal to seamlessly
handing off to the at least another frequency member is performed if there is an

uninterrupted radio link.



comuni cation system conprising: a receiver that
recei ves a tune-away request froma nobile device; and
wea 2007a8s135t t er t hat sends an Acti veSet Assi gnnmeRCT/US2006/060331
nmessage that notifies the nobile device that at |east
two access networks are included in an active set. 40.
The access point of claim39, the transmtter further
requests at |east a second access network to respond
with resources the second aggcess network has avail abl e
for the nobile device. 41. %ﬁe access point of claim
39, the receiver further receives resource information
fromat |east a second access network.
38. The method of claim 31, allowing the access terminal to seamlessly handing off
to the at least another frequency member is not performed if there will be an interruption

in a radio link.

39. An access network that provides inter-frequency handoff in a wircless
communication system, comprising:

a receiver that receives a tune-away request from a mobile device; and

a transmitter that sends an ActiveSetAssignment message that notifies the

mobile device that at least two access networks are included in an active set.

40. The access point of claim 39, the transmitter further requests at least a second
access network to respond with resources the second access network has available for

the mobile device.

41. The access point of claim 39, the receiver further receives resource information

from at least a second access network.



